BACKGROUND: Improving care coordination is a key priority for health services. The aims of this study were to identify patient-and health service-related predictors of poorly coordinated care and to explore patient preferences to assist care coordination. METHODS: Patients with incident colorectal cancer, identified from a state-wide cancer registry, completed a self-report questionnaire 6 to 8 months after their diagnosis. Care coordination was assessed with the Cancer Care Coordination Questionnaire for Patients. Multiple linear regression models were used to predict factors associated with a poor experience with cancer care coordination. RESULTS: Among 560 patients (56% response rate), care coordination experiences were normally distributed (mean score, 76.1; standard deviation, 10.9). Patients who had 3 or more comorbid conditions (b, -4.56; standard error [SE], 1.46; P 5.006), little or no understanding of the health system (b, -4.34; SE, 0.94; P <.001), and no regular general practitioner (GP; b, -4.09; SE, 2.07; P 5.049) experienced poorer care coordination. At the health service level, patients who did not receive a written pretreatment plan (b, -4.15; SE, 0.95; P <.001) or did not see a cancer care coordinator (b, -3.29; SE, 1.03; P 5.001) had lower scores. The most preferred resources included information packs (92%), written care plans (88%), and improved access to their own personal medical records (electronic, 86; paper, 84%), with most patients preferring a shared GP and surgeon care model. CONCLUSIONS: There was wide variation in experiences across the state. The factors associated with lower scores provide a focus for targeted strategies for improving patients' experience with colorectal cancer care coordination. Cancer 2017;123:319-26.
INTRODUCTION
Colorectal cancer is the third most commonly diagnosed cancer worldwide, with nearly 1.4 million new cases in 2012, 1 and there are projected to be 23.6 million new cases each year by 2030 with population growth and aging. 2 This increasing service demand, combined with the complexity of the disease and its management, presents a challenge for health systems trying to provide high-quality patient-centered care. Effective coordination of care is an essential component of highquality cancer care and has become an international priority for health service improvement. [3] [4] [5] [6] Poorly coordinated care has been associated with nonreceipt of guideline-concordant care, insufficient or conflicting information, duplication of services, increased health care costs, decreased patient engagement, and lower satisfaction. 7 Providing well-coordinated cancer care can be a complex task. In Australia, the health care system itself presents challenges for care coordination because patients may need to access multidisciplinary treatment and supportive-care services in both hospital and community settings across both public and private sectors. Often, this also requires considerable travel and variable costs. 8 Although it is well recognized that effective communication and assistance with navigating the health care system are crucial components of well-coordinated care, there are few population-based studies of patients' cancer care coordination experiences. One study found that racial, language, and ethnic disparities were associated with poor coordination. 9 However, these results are not widespread, with other studies reporting that patients with poor health literacy, 10 early-stage disease, and a high symptom burden 11 are more likely to have poorly coordinated care. Therefore, this study was conducted to describe the experience of cancer care coordination in a population-based sample of patients in Australia and to identify the patient-related and health service factors associated with a poor experience. Building on prior research, [9] [10] [11] [12] [13] we hypothesized that patients who had little experience or understanding of the health system, did not have contact with a nurse cancer care coordinator, and were a migrant or from a non-English-speaking background would have lower care coordination scores. We also hypothesized that poorer care coordination experiences would be associated with socioeconomic status, residence in rural/regional areas, and health service utilization factors such as unplanned hospital readmissions, emergency department presentations, and treatment cancellations. Our secondary aims were to explore patient preferences to assist ongoing coordination of care.
MATERIALS AND METHODS
This study was approved by the New South Wales Population and Health Services Research Ethics Committee (reference 2012/05/393).
Study Design
Using the New South Wales Cancer Registry (NSWCR), the state-wide, population-based cancer registry that records all cancer cases within New South Wales (the most populous state in Australia), we identified a consecutive sample of patients who were 18 years old or older with newly diagnosed invasive colorectal cancer (codes 18-20 from International Classification of Diseases for Oncology, 3rd ed) and had received their diagnosis between October 2012 and March 2013. With an opt-out process, patients' treating clinicians were contacted to identify patients who should be excluded because they had a life expectancy of less than 6 months, resided in an assisted-living facility, were not aware of their cancer diagnosis, or were not cognitively able to participate. Eligible patients were then mailed a self-administered questionnaire and consent form, which was accompanied by a letter from the cancer registry. Contact was made 6 to 8 months after the diagnosis at a time when the patients would have completed or nearly completed the primary treatment. Nonresponders received a written reminder 4 weeks after the initial approach as well as up to 4 telephone follow-up calls.
Measures
The self-report questionnaire addressed the following: Clinical details regarding the diagnosis, site, and stage of disease were obtained from the NSWCR; in addition, the socioeconomic status was determined with the Index of Relative Socio-Economic Advantage and Disadvantage, 17 and the geographic remoteness of residence was based on the Accessibility/Remoteness Index of Australia Plus classification 18 and the local health district of residence where treatment was received. In New South Wales, there are 8 metropolitan local health districts and 7 rural/regional local health districts that are responsible for providing health services. Participants' remoteness of residence was categorized as major city, inner regional, or outer regional/ remote/very remote. Socioeconomic status, a continuous score, was split into quintiles ranging from 1 (representing the most disadvantaged) to 5 (representing the most advantaged).
Statistical Analysis
Study participants and nonresponders were compared with respect to age, sex, stage of disease, and socioeconomic status with chi-square tests. The distributions of scores for the Cancer Care Coordination Questionnaire for Patients were described with means and standard deviations. Missing
Original Article data were few (<5% missing for each item) within the care coordination measure. Separate analyses were performed for the overall care coordination experience and the 2 subscales for communication and navigation. Student t tests and univariate regression analysis were used to assess univariate associations between participant demographic, clinical, treatment, and health service factors and care coordination scores. Variables with a univariate association (P < .25) 19 were included in a base multivariate linear regression model. A manual backwards stepwise approach was adopted to sequentially eliminate nonstatistically significant variables (P < .05) until all remaining variables made a significant contribution to the model. Analyses were performed with Stata/IC 13.
RESULTS

Response Rates
A total of 1381 potentially eligible patients were reported to the NSWCR within the study period; 88 (6.4%) died during the recruitment processes, 209 clinicians (15.1%) were unable to be assigned or contacted, and 77 patients (5.6%) were identified as ineligible by their clinician. This left 1007 eligible patients. Among these patients, 560 returned a completed questionnaire (56% response rate). Study participants were generally representative of the registry sample, with no significant differences found in sex or socioeconomic status (Socio-Economic Indexes for Areas Plus) between responders and nonresponders. However, people older than 85 years and those with advanced disease were less likely to participate (Table 1) .
Health Service Utilization
In total, 92 patients (16%) experienced an unplanned admission, 78 (14%) presented to the emergency department during treatment or follow-up, and 26 (5%) experienced an unexpected treatment cancellation on the scheduled day. Approximately a third of the patients (32%) reported that they were seeing 4 to 6 different types of health professionals, whereas 91 (16%) were seeing more than 7. The vast majority of the patients (91%) had seen a GP or surgeon (91%) during their cancer treatment, 51% had consulted a medical oncologist, 29% had seen a cancer care coordinator, and 36% reported that they had seen any allied health professionals as part of their care. In comparison, a small proportion of the patients (5%) indicated that they did not see all the types of health professionals that they would have liked.
Patient Care Coordination Experience
There was wide variation in care coordination experiences within the study sample. Both total and subscale scores were normally distributed with no observed ceiling effect (1% had the highest possible score) or floor effect (0% had the lowest possible score). Overall, care coordination experiences were quite good with a mean total score of 76.1 (standard deviation, 10.9); the communication and navigation subscale scores were 49.6 (standard deviation, 7.9; possible range, 13-65) and 26.4 (standard deviation, 4.1; possible range, 7-35), respectively. Table 2 summarizes patient-and service-related predictors associated with care coordination experiences. In the univariate analysis, patients who experienced poorer coordination had little to no understanding of the health system (P .001), had more than 3 comorbid conditions (P 5 .01), had localized disease (P 5 .02), and received combined treatment modalities (P .001). At the health service level, patients who did not receive a pretreatment plan (P .001), did not see a care coordinator (P .001) or medical oncologist (P 5 .01), and saw fewer than 3 health professional types (P 5 .02) had lower scores. In contrast to our hypotheses, there were no significant associations with health service utilization factors such as unplanned readmissions, emergency department presentations, and treatment cancellations or with other sociodemographic characteristics such as socioeconomic status and residential remoteness. In the multivariable analyses, patients who had little to no understanding of the health system (b, -4.34; standard error [SE], 0.94; P < .001), had 3 or more comorbid conditions (b, -4.56; SE, 1.46; P 5 .006), did not receive a written plan pretreatment (b, -4.15; SE, 0.95; P < .001), or did not have contact with a cancer care coordinator or specialist cancer nurse (b, -3.29; SE, 1.03; P 5 .001) as part of their care remained significantly associated with poorer care coordination. In addition, patients who had no regular GP (b, -4.09; SE, 2.07; P 5 .049) were more likely to experience poorer coordination. These predictors carried through both the communication and navigation subscales, with the exception of a regular GP no longer being a significant predictor within the communication subscale. In addition, patients who received treatment within a rural or regional local health district (b, -0.91; SE, 0.38; P 5 .02) and migrants (b, -0.93; SE, 0.42; P 5 .03) also experienced greater difficulty within the navigation subscale. Table 3 summarizes the proportion of patients who considered each of the 17 potential resources to be very useful or useful. Overall, the resources with the highest levels of support were related to the provision of additional information in written format; this was followed by access to a nurse coordinator by phone or in person. However, less than half thought that the opportunity to attend the multidisciplinary team meeting to hear their case discussed would be useful.
Predictors of Poor Care Coordination
Patient Preferences for Ongoing Care Coordination
Just more than a third of the patients (36%; 95% confidence interval, 32%-40%) preferred to adopt a shared GP and surgeon care model for the ongoing management of their care; this was followed by 21% (18%-24%) preferring their surgeon to be the sole practitioner managing their care and 13% (10%-16%) preferring a shared GP and oncologist model (Table 4) . However, only 8% (6%-11%) wanted their GP as the sole practitioner managing their cancer care.
DISCUSSION
To our knowledge, this is the first study to report the patient experience of care coordination in a populationbased sample of colorectal cancer patients in Australia. Overall, care coordination was generally perceived to be quite good, with 72% of participants having a score higher than 70 and 11% having a score higher than 90.
However, there was still wide variation in experiences, with poorer coordination seen for patients with multiple comorbid conditions, for patients with no regular GP, and for patients who reported a lack of understanding of the health system. We also identified potentially modifiable system-related factors affecting the delivery of coordinated care, such as receiving a written plan before the start of treatment and being referred to a dedicated nurse cancer care coordinator. In contrast to prior research findings, care coordination experience was not associated with ethnicity 9 or early-stage disease. 11 This could be a result of the different measures used to assess care coordination within each study and could also be a reflection of the differences in the health care systems explored in comparison with Australia (eg, the US Veterans Health Administration).
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While striving to ensure high-quality care for all cancer patients, we should particularly focus on educating patients about the services available to them as they enter the cancer care system. Patients who reported having little to no understanding of the health system had significantly worse care coordination experiences; they represented 41% of the participants. Another 35% of the participants indicated that they had no experience with the health system at all before their diagnosis. Patient understanding of the health system is separate from yet closely related to health literacy. Health literacy is increasingly recognized as an important factor in successful patient communication, 20 decision making, 21 and care coordination experiences 9 ; however, there is little research exploring the impact of patient understanding of health systems on the receipt of coordinated care. This is a major challenge for cancer services because a cancer diagnosis is a time of great stress for patients when their ability to comprehend retain information is suboptimal [22] [23] [24] but their need for information is great. 25 As expected, patients who resided in regional or rural areas and migrants experienced greater difficulty with navigating the health system, so additional resources should be developed and tested for these groups.
Our results further indicate that patients managing multiple comorbid conditions experienced greater difficulty, with care coordination scores 4 points lower than the scores of patients with none; this reflected similar results found in breast cancer patients. 10 Within our sample, 64% of the patients had at least 1 comorbid condition, and 21% had more than 3. It is well established that patients with complex needs are higher users of health services and have a greater need of support for managing their care; the health system should consider new models to better recognize these people and put in place additional support for the coordination of both their cancer and non-cancer-related care. We also noted that patients who attended the same general practice had higher care coordination scores than those who attended any practice with available appointments. In Australia, GPs provide primary care on a fee-for-service system, by which patients are able to choose which practice they attend from visit to visit. The critical role of GPs as gatekeepers of health care in cancer screening, early diagnosis, and follow-up care is well established. [26] [27] [28] Our findings expand on the importance of the continuity of primary care and suggest the potential for GP involvement during active treatment of cancer to support coordinated service delivery. The recent announcement of a new national policy initiative for patients with chronic and complex conditions to enroll with a general practice of their choice as their health care home is one strategy that could improve care coordination, management, and support for those with complex health care needs in Australia; this strategy has demonstrated improved outcomes elsewhere. [29] [30] [31] In addition to identifying specific patient groups at risk of receiving poorly coordinated care, we also identified 2 potentially modifiable service-related factors that could improve care coordination experiences. First, patients who received a written pretreatment plan had significantly higher care coordination scores. The evidence for the use of written survivorship and follow-up care plans has been well recognized since the landmark Institute of Medicine report From Cancer Patient to Cancer Survivor: Lost in Transition. 28 However, there is little research exploring the use of written treatment care plans and their impact on patient experiences of coordination during active treatment. Because of the significant difference in care coordination experienced by patients who received a written plan before treatment, the use of pretreatment plans should be further explored. Second, patients who had seen a nurse cancer care coordinator, whose primary role is to facilitate coordinated service delivery at the patient, clinical, and system levels, had higher coordination scores. Although there is great variation in the scope, efficacy, and delivery of such a role including lay navigator models, 32 in hospital nurse coordinators, 33, 34 and in those delivering care remotely via telephone, 35, 36 our results support prior research and suggest that in-person access to a qualified nurse care coordinator within the hospital setting enhances the patient care coordination experience.
Surprisingly, in contrast to our hypotheses and previous research findings, 10 migrant patients did not experience poorer overall care coordination within our sample. However, consistent with other work, 37, 38 secondary analyses showed that migrants had significantly lower scores within the navigation subscale; this indicated greater difficulty with understanding the various responsibilities of health professionals and the roles of services and with knowing who should be seen for certain problems. However, they had no difficulty within the communication elements of coordinating care. The reasons for this are unclear and warrant further exploration. In addition, patients treated in hospitals located in rural and remote local health districts also demonstrated lower scores within the navigation subscale; this perhaps reflected the relative lack of resources in these areas.
This study highlights easily identifiable and modifiable factors associated with poorer care coordination experiences and could be used by service providers to generate risk-stratified pathways to facilitate the coordinated care of patients most at risk. Patient preferences for ongoing management of care complemented these factors. Patients' desire for greater access to written plans, personal medical records, and cancer care coordinators indicates that patients want to be more informed and actively engaged in self-management of their care. Furthermore, the most preferred arrangement for ongoing management was a shared GP and surgeon care model, which was followed by a surgeon-only model; this indicated a preference for surgeon involvement during follow-up. However, this is unlikely to be sustainable over the long term and would require community education about alternative shared models of care delivery to meet the patients' specific needs and risks.
Our study had several strengths. Through registrybased recruitment, we achieved a large, generalizable, and diverse sample of patients with good data quality and completeness that was not subject to the well-known selection biases that can arise during recruitment from hospitals or treatment sites. The measure of care coordination used has been validated for use in the colorectal cancer population and has robust psychometric properties. 14 Although we achieved a generally representative population-based sample, our study did have some limitations. Our response rate of 56% is slightly lower than that of other population-based surveys of patients with complex needs. The cross-sectional design of the study allows an investigation of associations but precludes the attribution of cause and effect. In addition, although patientreported outcomes are important in providing patientcentered care, this method has a risk of recall bias. The use of self-reported treatment and clinical characteristics also introduces the potential for error because some participants may have a limited understanding of the clinical aspects of their diagnosis and treatment.
Our results offer a snapshot of cancer care coordination experiences within the Australian population. The routine collection of patient-reported care coordination experiences in combination with objective measures has the potential to support system-wide improvement in the delivery and organization of health care services. Our findings provide a focus for targeted strategies and resources to be directed toward the people most at risk for experiencing poorly coordinated care.
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